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Ilenbr1o HacTOsMei paOOTbI ABIIAeTCH TMOMCK 
MeTOJIOB KOMIMICKCHOM OL|[eHKH TpaBMaTH3Ma Ha 
IIpeqIpuATHAX MallMHOcTpoeHuaA PocToBcKol 
odOnactu. B padDoTe paccMaTpHBarloTCA OCHOBHBIe 
TOJXOJbI K aHasIv3y pHcka. IIpupoyatca 
KaueCTBeHHblIe HW KOJIMYeCTBeEHHbIC MeTOUKU 
OIlCHKU IIPOM3BOJ,CTBeCHHOrO pucka, 
KkiacchukauWa MeTOJOB aHaliv3a UW OLLeCHKH 


pucka. 


Kuro "eBbIe CJIOBA. AHasin3, puck, 
IIPOH3BOJICTBCHHbIM TPaBMaTH3M, paccilesOBaHHe, 


CHCTe€MHBbIM MOAXOL. 


BpBejenne. Y cTOMWUHMBOe pa3BuTHe 


IIpeAUpHATHA § MalIMHOCTPOeHHA  =BO3MO2%KHO 
TOJIbKO pu IPMeKTHBHOM YiIpaBJIeHHM PUCKaMH. 
ITO TOpa3syMeBaeT ONTHUMasIbHOe 
pactipeylemeHue 3aTpaT Ha CHW2KeHHe OCHOBHbIX 


BUOB PUCKa, NO3BOJIAFOMee JOCTH4b TpeOyemMoro 


yPOBHA Oe30NacHOcTH, ayJIeKBaTHOro 
COBPe€MeHHBIM YCJIOBHaM | | |. 

IlocraHoBka 3aa4dn. J moucKka 
ONTHMAaJIBHBIX pelleHuit HeoOOxOJJMM 


KOMIMJICKCHBIM  aHaiv3 pucKka. Ero KOHe4HOU 


IlCJIbIO ABJIACTCA Hanoosee TOUHOe 
IIPOrHO3SHpOBaHHe BIIMAHHA OMACHbIX HU BPeJHbIX 
IIPOM3BOJICTBCHHbIX (akTOPpOB UU olpeseseHue 
CBOCBPeCMCHHBIX HU aJICKBaTHBIX BO3MO2KHBIM 
yrpo3aM Mep pearupoBaHua. 

B 9TOM CBA3H PaCCMOTPUM OCHOBHBIe MOXOJIBI 


K aHaIM3y pucKa UW onpeyenuM mpoOsemMHEIe 


MecTa UX IIpHMeHeHHA IIPHMCHHTeJIbHO K 
MallIMHOCTpOHTeJIBHON OTpacmu POcTOBCKOU 
oOacTu. 
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The aim of this work is the search for methods 


of integrated assessment of occupational 
injuries at enterprises of mechanical 
engineering of Rostov region. The paper 


discusses the main approaches to risk analysis. 
It provides qualitative and quantitative methods 
for assessment of production risk, classification 
of methods of analysis and risk assessment. 


Keywords: Analysis, risk, occupational injury, 
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Introduction. Sustainable development 
at mechanical engineering enterprises is 
possible only with ~~ effective risk 
management. This implies the optimal cost 
allocation for major risks reduction, allowing 
reaching the required level of security, 


adequate to modern conditions [1]. 


Statement of _ the 
comprehensive risk analysis is necessary in 


problem A 


order to search for optimal solutions. Its 
ultimate goal is the most accurate prediction of 
the influence of dangerous and _ harmful 
production factors and determination of timely 
and adequate measures for possible threats. 

In this regard, let us consider the main 
approaches to 


problem areas for their application with regard 


risk analysis and _ identify 


to mechanical engineering industry of Rostov 
region. 














Teopetuyeckag 4actp. Ilo HanOosee OOmleMy 
PaH2KHpOBaHHIO BBICIAIOT KaveCTBeHHbIe U 
KOJIM4YECTBEHHBIC MeTOJIMKU OI[eCHKH 
IIPOH3BOJICTBeEHHOTO puicKa (puic. 1). 

B pamMkax Ka4eCTBeCHHbIX MeCTOJIOB MO2XKHO 
BbIJCIMTb YeTbIPe OCHOBHBIX MOTXoa: 

1) MeTobI aHalM3a UMerolletica 3a 
OlIpeseICHHbIM BPCMeHHOM Mepuoyd HHd@opMallun; 

3) MeTOJIBI MATeMaTHYeCKOrO MOeIMpOBaHHsA; 

2) MeTOZbI cOopa HOBOH, MOCTOAHHO 
OOHOBIIACMON HHDOpMalny; 

4) sBpucTu4ecKHe MeTOJIBI. 


Merojabi KauvecTBeHHOro 
aHaJIM3a HW OWeCHKH PHCKOB / 


Methods of quantitative analysis 
and risk assessment 


Merogpbl aHaiu3a 
UMerollelica HHOpMalnu 
/ Analysis of the available 

information 


Mertoybi cOopa HOBO 
wudopmarnn / 


New data collection 


Meroybl MoyeuMpoBaHna / 
Modeling methods 


OBpucTHYeCKHe MeTOIBI / 
Heuristic methods 





Theoretical part. Qualitative and 
quantitative methods for assessment of 
production risk (Fig.l) are distinguished by 
ranking. 

Within qualitative methods it is possible to 
single out four basic approaches: 

1) methods of analysis of information which 
is available at a certain time period; 

3) methods of mathematical modeling; 

2) methods of collection of new, constantly 
updated information; 

4) heuristic methods. 


Merojbi KOIM4eCTBeEHHOLO 
aHaJIM3a HW OW€HKH PHCKOB / 


Methods of quantitative 
CULTLUMSAY ALLL AKY KY ANY CAL 


AHasIuTH4ecKHe MeTOLEI / 
Analytical methods 


BeposxTHOCTHO- 
TeopeTHYecKHe MeTOIBI / 
Probability-theoretical 
methods 


CraTucTM4yueckne MeTO BI / 
Statistical methods 


Mertoybl NocTpoeHHa 
TepeBbes / 


Tree construction 


Meroabl HMUTAIMOHHOTO 
MOJIeIMpoBaHus / 
Simulation modeling 


JloruKO-BepOATHOCTHEIe 
MeTosbI / Logical- 
probabilistic methods 


OBpucTHYeCcKHe MeTOIBI / 
Heuristic methods 


Puc.1. Knaccudukalua MeTOOB aHasin3a U OIWeCHKH pucka 


Fig.1. Classification of methods of analysis and risk assessment 
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Meroybl aHam3a UMerolleica HHdopmMalnu 


TIpeCTaBIAIOT CcodOow aHasIv3 JOKYMCHTOB 
CTaTHMCTHM4eCKOM, TeXHMY4eCKOH HU TT. OT. 
OTUCTHOCTH lpewqupuaTua, u aHasiu3 


NpoOu3olle TMX Ha IpeqNpUATHU aBapun. 


Jina coopa HoBOoH UHdopmMaluu = oO 


MOTCHUMaAJIBHbBIX PHCKAX Hanoosiee HIM pOKO 


IIDHMCHAFOT MeCTOIbI aHKCTHUpOBaHVA, 


KOHCYJIbTHPOBaHHA CO CHeUMaJIMCTAaMH, 


TIepCOHaJIbHbIe UHCICKIMOHHbIe MOCelleHHA 
TosTpa3qeseHun npesmpuaTua [2]. 
Meroupl 


MOJICJIVNPOBAHNA OCHOBAHBI Ha 


co3qaHuHw WU  MTOcueNyIOUleM MUCccIeqOBaHuuH 
MOJleIeH MpOW3BOCTBa UH ABICHHH C_ IeJIbIO 
IIPOTHO3a BO3MO2KHBIX PHCKOB. 

MojyesmpospaHue pa3BUuTHA PUCKOBON 
CHTyallMH OCHOBbIBaeTCA Ha BBIABJICHHU UM OILeCHKe 
(paKTOPOB PHCKa, OTJCJIbHbIX Tpyll WIM BUOB 
TaK?Ke 


pucka, a MOCIeCTBUH TIpOABJICHHA 


K@KOrO WporHosupyemoro  pucKa. Jina 
BbIABJICHHA (PAKTOPOB PHCKa IIMPOKO MIpHMeHAIOT 
MeTOJIbI MOSFOBOLO IITYpMa, IKCIIEPTHbIX OL|CHOK 
wu ap. [3]. 


OBpucTuyeckue MeTOJIbI KavyeCTBeEHHOrO 
aHasIu3a PHCKOB Oa3HpyrOTCA Ha MeTOJMYeCKHX 
OCHOBaxX CTpOrow JIOrHKU HU IpexqycMaTpUuBaroT 
WeqyKUMH, 


aHajiM3a, CHHTe3a, CHcTeMHoro noyxoa. IIpu 


IIpMMeHeHHe MeTOJOB MUMHYKIIMH, 


9TOM MUCIIONb3yeTCA MMerOIevcaA Ha JaHHbIv 
MOMEHT MA€aCcCHB JiaHHbIX [4]. 

Mertojibl KOJIM4eECTBEHHOrO aHaliv3a HW OWeCHKH 
PHCKOB HalipaBIeHbl Ha U4HCIICHHYIO OIeCHKY 
KOHKpeTHOrO BHya pucKa, Mocie 4wero MOXeT 
OBIT mouwyuena MHTerpasibHar oleHKa, 
HallpuMep, PHCKa TpaBMaTH3Ma Ha IpesIpuATuUM 
B WeuoM. Meroybl KOJIMYeCTBCHHOTO aHasIn3a 
IIPHHATO JeIMTb Ha CeYyIOWMe Pp ysl: 

1) aHasmMmTu4eckne MeTOIIBI; 

2) BEPOATHOCTHO-TeOopeTHYeCKHe MeTOBEI; 

3) HeTpayqHMIJMOHHbIe MeTOIBI; 

4) 9BpHcTM4eCcKHe MeTOIBEI. 

AvasmMTuyeckue MeTOJIbI TlO3BOJIAEOT 
ONpeyeHTb BePOATHOCTb pHCKa Ha OCHOBE 


MaTeMaTH4uecKHX MOsesen. 


. | S-1Oournal.ru 


Methods of analysis of the available 


information represent the analysis of 


documents of statistical, technical, etc. 
statements, and the analysis of factory 
accidentbl. 


To collect new information on potential 
hazards the most widely used methods are 
questionnaires, expert opinion, personal visit 
for inspection of divisions of the enterprise 
[2]. 

Simulation methods are based on creation 
and subsequent study of the patterns of 


production and phenomena to _ forecast 
possible risks. 
The simulation of risk _ situation 


development is based on the identification 
and assessment of risk factors, specific groups 
or types of risk and the consequences of the 
occurrence of each predicted risk. To identify 
risk factors such methods as brainstorming, 
expert assessments, etc. are widely used. [3]. 

Heuristic methods of qualitative risk 
analysis are based on the methodological 
foundations of rigorous logic and provide 
application of such methods as induction, 
deduction, analysis, synthesis, system 
approach. The currently available dataset is 
used for this [4]. 

Methods of quantitative analysis and risk 
assessment are aimed at numerical estimation 
of the specific risk, after which an integral 
estimation can be obtained, for example, the 
risk of injuries at the enterprise in general. 
Methods of quantitative analysis can be 


divided into the following groups: 


1) analytical methods; 

2) probability-theoretical methods; 

3) unconventional methods; 

4) heuristic methods. 

Analytical methods make it possible to 
determine the probability of risk based on 
mathematical models. 
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K HMM OTHOCAT: aHaliu3 WelwecoooOpa3HocTu 


3aTpaT, aHaivw3 44YBCTBHTeCJIbHOCTH,  aHasI3 

yCTOMYMBOCTH HU MeTOL ClleHapnes. 
BepoaTHOCTHO-TeopeTHueckne METOJIBI 

noypasqesaloT Ha CTaTHCTHYeCKHe MEeETOJIBI, 


MCTOJIbI MOCTPOeCHHA JepeBbeB MU UMUTAIIMOHHOrO 
MOJeIMpOBaHHA, JIOrT'MKO-BepOATHOCTHBIe 
MeCTOJIBI. 

CyTb CTaTHCTM4eCKHX MeTOJOB aHamM3a U 
OICHHBAHHA PUCKOB 3aKOUaeTCA B ONPeeIeHHH 
BepOATHOCTH 


IIPOABJICHUA pucKka 


(puckooOpa3yrollero  dakTopa) Ha  OCHOBe 
WaHHbIx cratucTtuKu [5]. IIpu uccneqoBanuu 
OlIpeyeAIOT cpeywHee omkuaemMoe 3HadeHHeE, 
JMCHIepCuto, CpesIHeKBalIpaTHyuecKoe OTKIOHEHHE, 
KOIPMUUMEHT Bapwallwu, TakxKe MpOu3BOAT 
perpecCHOHHBbIM HU KOppeALMOHHBIN aHasu3. 
Ulupoko lpuMeHsaIOT Ha pakTwKe MeTO] 
IOCTPOeCHHA JIepeBa COObITHH, JepeBa OTKAa30B, a 
TakK2#Ke METO MOCTpoeHuA JepeBa pemlenun [6,7]. 
OHUMU 43 HanOouee DPdeKTHBHBIX CPpeJICTB 
aHasIM3a CJIOXKHBIX MPOM3BOJICTBCHHbIX CHCTeM U 
PHCKOB  ABJIAIOTCH 


MCTOAbBlL UMUTAUWMOHHOTO 


MOyeIMpoBaHHua. K WHpoKO lpHMeHAeCMBbIM 
MeTOJaM B YaCTHOCTH MOXKHO OTHECTH MeTOI 
cumyauui Moute-Kapsio [8]. 

HetTpayqMmMoHHble MeTOJIbI aHaM3a WU OLeCHKU 
PHCKOB peasIM3yFOTCA TIpu TIOMOINIM 
MOJI@IMpOBaHHA Ha OCHOBe alliapaTa HeyeTKON 
NIOrHKM MW CHCT€M WMCKYCCTBeCHHOrO HMHTeIIeKTa 


[9]. 


OcoOeHHOCTbIO 9BPHCTH4eCCKHX  MeCTOJIOB 
OL[CHKH PHCKOB ABJIACTCA HCHOJIb3OBaHHe JIM4HBIX 
3HaHHH, OlbITa HW WHTYHUMU pH pa3spadoTKe 
runoTe3 O BepOATHOCTH  BO3HHKHOBCHHA 
PHCKOBBIX coOBITHH. Handonee onmysIapHbIMu 
ABNAIOTCA MCTOJbI IKCIICPTHBIX OLCHOK, MeTOL 
«Tenbdw>, a TakxKe MeTO MOCTpoeHHA «pO3bI 
PUCKOB» [8]. 

TakoKe BbIJ[eIAIOT KOMOMHUpPOBaHHbIe MCTOJII 
aHalMu3a WU  OLCHKH 


PHCKOB,  KOTODpBIe 


. | S-1ournal.ru 


—————— 

These include: analysis of usefulness of 
costs, sensitivity analysis, stability analysis 
and scenario method. 

Probability-theoretical methods are 
divided into statistical methods, methods of 
tree construction and simulation modeling, 
logical-and-probabilistic methods. 

The essence of statistical methods of 
analysis and risks assessment is to determine 
the probability of risk (risk factor) based on 
Statistics [5]. The average expected value, 
variance, root-mean-square difference, 
coefficient of variation are determined, as 
well as the regression and correlation analysis 
is conducted. 

Method of construction of event tree, fault 
tree, and a method of constructing a decision 
tree [6,7] are also widely used in practice. 

One of the most effective means of 
analysis of complex industrial systems and 
risks are methods of simulation. In particular 
the method of simulation Monte Carlo can be 
attributed to widely used methods [8]. 

Unconventional methods of analysis and 
risk assessment are implemented using the 
modeling based on fuzzy logic and artificial 
intelligence systems [9]. 

The peculiarity of heuristic — risk 
assessment methods is the use of personal 
knowledge, experience and intuition to 
develop hypotheses about the probability of 
occurrence of risk events. The most popular 
are the methods of expert estimations, the 
Delphi 


construction of the "rose" of risks [8]. 


method, and epy method of 


There are also combined methods of 


analysis and assessment of risks which are a 
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IIPCACTaBIAKOT COOOH OObeMHeEHHe HECKOJIBKMX 
OTJCUIbHBIX Ka4eCTBCHHbIX HM KOJIM4CCTBCHHBIX 
MeTOJIOB WIM UX OTJICJIBHbIX IJIEMCHTOB. 

HeoOxoquMoO HOAYeEPKHYTb, 4TO pH 
IIPHMeHeHHM HOOOTO 43 MWpoaHasIM3MpOBaHHBbIXx 
MeTOJOB aHasIv3a PHCKOB ero 93MeKTHBHOCTB 
OyeT BO MHOFOM OIIpeyeuATbCA HajlexKHOCTHIO, 
TOUHOTOM HM JOCTOBEpHOCTHIO HCHOJIb3yeMOu pu 
aHasu3e HHDOpMalinu. 


OyHakoO B- HacTosmee BpeMA 


CTIPyKTypy 


cTaTHCcTH4ecKon OTUCTHOCTH moKa3aTesen 
TpaBMaTH3Ma [ipesIpuaTHH MallMHOCTpOeHHA 
PocToBCKOH OOsIaCTH MOX%KHO OxapakKTepH30BaTb 
Kak HeyJOBJICTBOPUTEJIBHYLO. IIpumep 
3allOJIHCHHOM (OpMbI NpHuBeyeH B TaOsMe |. V3 
Hee UCKIIKOUeCHBI KOJIOHKH C HaMMeHOBaHHeM 
IpequpHATua UW WepcOHabHbIMH jJaHHbIMu 
MOcTpajjaBInx. 

CoyepxaHve [peCTaBIeHHOH (MOpMbI He 
HO3BOAeT IPeKTHBHO HPHMeCHHTb JHOOOK U3 
ONMCaHHbIX BBbIINe MeTOJOB OLCHKH puckKa. 
CyllecTBeHHO 3aTpyqHeHa UU - pa3padoTKa 
OllepaTHBHbIX MepOlpvATHH MO MOBbILIeCHHEO 
Oe30TacHOCTH Tpysa. 

IIpexge Bcero HeoOxoqMMO  BbIABJICHHe 
CKPBITBIX IIPH4YHH TpaBMaTH3Ma. OHM MOTyT OBIT 
OOYCJIOBJICHBI NICHXO@U3HOJIOrM4eCKUM 
COCTOAHHeM paOOTHHKa, ero KBasIMduKalnel, 
B3aMMOOTHOLICHHAMU B KOJUICKTHBe, YPOBHeM HU 
KaueCTBOM 


yilpaBsICHdeCCKHX 3BCHBCB, 


COCTOAHHeEM OCHOBHBIX 9JIEMCHTOB 
TEXHOJIOTHYCCKHX JIMHHM B IeCJIOM HW KOHKPeTHBIX 
BHJOB OOOPyAOBaHHA B YaCTHOCTH, MapaMeTpaMu 
OpraHu3alMu padoT, MMKPOKIMMaTa, YyCJIOBHM 
Tpyqa u gp. Jina KayecTBeHHOrO aHasIM3a U 
IIPOrHO3MpOBaHHA HeOOXOTHMO MaKCHMalIbHO 
JIeTasIbHoe —— BbIABJICHHe 


BCCX BJIMAFOUIMX 


(baKTOPOB. 


: IS-journal.ru 


DIA I MPO, ¥ 


Safety of Technogenic and Natural Systems = 
2017. 


combination of several separate qualitative 
and quantitative methods and their elements. 
It must be emphasized that on application 
of any of the analyzed methods of risk 
analysis its effectiveness will greatly depend 
on completeness and reliability of the used in 


the analysis data. 


Currently, however, the structure of 
Statistical reporting indicators of injury of 
mechanical engineering enterprises of Rostov 
region can be described as unsatisfactory. The 
example of the filled in form is shown in table 
1. It excludes the column with the company 


name and personal data of victims. 


The content of the submitted form makes 
it impossible to effectively apply any of the 
above-described risk assessment techniques. 
The formulation of operational measures to 
improve safety 1s significantly hampered. 

First of all it is necessary to identify 
underlying causes of injury. They can be 
caused by physiological condition of a n 
employee, his qualification, relationships in 
the team, the level and _ quality of 
management, state of the main elements of 
technological lines in general and specific 
types of equipment in particular, organization 
of work, environment, working conditions, 
etc. For quality analysis and forecasting the 


detailed identification of all the influencing 


factors 1s necessary. 


Nod 


Taomuua | 
Table 1 


IIpumep cBoJHOHK TaOIMIUbI 10 Cy4adiM TpaBMaTH3Ma Ha lipesIpuATHAX MallMHOCTpOeHHA 
PocToBckon oOacTu 

The example of summary table on cases of traumatism at the enterprises of mechanical 
engineering of Rostov region 


Otpacib/ 
Industry 


Ilpou3BocTBO 
MallvH 
odopy0BaHHA 
JIA CCJIbCKOLO U 
JIECHOTO 


XO3AHCTBa / 
Manufacture of 
machinery and 

equipment for 
agriculture and 


forestry 
Ilpou3BocTBO 
MallIvH U 
odopy0BaHuA 
JIA CEJIbCKOrO U 
IeCHOro 
XO3AHCTBa / 
Manufacture of 
machinery and 
equipment for 
agriculture and 
forestry 
IIpou3BocTBO 
MallIvH U 
oOopy0BaHHA 
JIA CJIbCKOrO U 
IeCHOro 
XO3AHiCTBA / 
Manufacture of 
machinery and 
equipment for 
agriculture and 
forestry 


Buy mpoucimiectBna/ 
Accident type 


Bo3eucTBie BPeHBbIX 
BeLeCTB (B TOM 4uCIIe 
aJIKOrOJIA, 
HapKOTH4YeCKHX, 
TOKCHYCCKHX WIM MHbIX 
cpeycts) / Impact of 
harmful substances 
(including alcohol, 
narcotic, toxic or other 
substances) 


Oosasibl 30aHHH, CTH, 
CTPOMTEJIBHBIX JICCOB, 
JIeCTHULL, 
CKJ1aMpOBaHHbIx 
TOBapoB H JIp/ 
Collapses of buildings, 
walls, scaffolding, 
ladders, warehouses, etc. 


OosBasibI 30aHMH, CTeH, 
CTPOHTEJIBHBIX JICCOB, 
NIeCTHML, 
CKJ1aJJMpOBaHHbIxX 
TOBapoB H yIp./ Collapses 
of buildings, walls, 
scaffolds, ladders, stored 
goods, etc 





HeyOBJIeTBOpUT 


OOcTOATeBCTBa u 
lipHuuHa HeCcuacTHOrO 
ciyyuas/ Circumstances 


of the 


IIpuunua/ 


Cause 
Cause 


and 
accident 
Ilpu BEInoOHeEHUuH 
PeCMOHTHBIX padoT Ha 
oOopy0BaHHu 
Kpackonoya4un, 
BINICCHYBIUIMUCA 


pacTBOpHTesIb NOMA B 


eIbHad 
opraHH3aluA 
IIPOH3BOJICTBa 
pa6ot/ 
Unsatisfactory 
organization of 
works 


JIMILO B T.4 B ra3a/ 
While working on ink- 
supplying equipment 
spilled ink hit the face 
including eyes 


HeyOBJIeTBOpUT 


B 12-00 npu 
oOpylleHHu KpoBIu 
TOJYUWIIM TpaBMBl / 

At 12-00 in the 
collapse of the roof 
were injured 


eIbHad 
opraHu3aluA 
IIPOU3BOJICTBa 
padot/ 
Unsatisfactory 
organization of 
works 


HeyOBJIeTBOpUT 


sae IIpu oOpymennu 


KpOBJIM NOJY4MIIM 
TpaBMBI / Got injured 
during the collapse of 

the roof 


opraHu3aluA 
IIPOU3BOJICTBa 
pa6dot/ 
Unsatisfactory 
organization of 
works 
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el 


Henpumenenune | B 10-00 npn 3a4unctTKe 

paOoTHHKOM IUBOB TellJIOOOMeHHHKa 

CpeJCTB MOJTY4MI TpaBMy r1a3a 
WVHIMBUyasIbHOW | OCKOJIKOM Ilslaka / At 


3anmTbI / The 
employee didn’t 


10: 00 when cleaning 
the seams of the heat 


use personal exchanger got his eye 
protective injured with a fragment 
equipment slag 


IIpoune 
IIPH4HHBI, 
KBaJIMULMpoBaH 
HbIe 10 
MaTepHasiaM 
paccieqOBaHHA 
HeCUacTHBIX 
cayuaeB/ Other 
reasons Classified 
according to the 
materials of 
accidents 
investigation 


HeyOBJIeTBOpUT 
eyIbHaA 
opraHn3alna 
IIpOW3BOICTBa 


padot/ 


Unsatisfactory 
organization of 
works 





Ilo HeocTOpoxKHOCTH 
IOJY4MI TpaBMy PyKH, 
momaBlien NO WIMTy 
mpecca/ Negligently 
injured hand which 
was caught under the 
press plate 


B 10-40 nosyaun 
TpaBMy I03BOHOUHMKa 
(IIPOM30IMIeII 3AXBaT 
onexb1) / At 10-40 got 
his spine injured (there 
was a seizure of 
clothing) 

















4 Y yapbl WayarouluMu 
IIpou3BocTBO 
IIpeqMeTaMu UH JleTasiaMu 
Il0J{beMHO- 
(BKIIHOUad HX OCKOJIKH U 
TpaHCIlOpTHOro 
YaCcTHIUbI) pH padote 
oOopyaoBaHus / 
(OOpalleHuu c HUMN) / 
Manufacture of 
i Impact of falling objects 
lifting and a. ie 
and details (including 
handling 
fragments and particles) 
equipmen 
during work with them 
5 
3alljeMJIeHve MexKILy 
HeHOJBY2KHbIMH 
BWOKYIIMMUCA 
ITpou3BocTBO lpeqMetaMu, eTasamu 
CTAHKOB / MW MaliMHamMn (usm 
Manufacture of Cah 
Me@KTY HHUMU ettin 
machine tools AY é 
squeezed between still 
and moving objects, 
details and machines 
IIpoune KOHTAKTHI 
(CTOJIKHOBCHHS) C 
IIpou3BoJcTBO lIpeyqMetTaMu, JeTaslaMu 
MeXaHH4ecKOro MW MaliuHamyu (3a 
odopyy0BaHusA / UCKJIIOUCHHeM YapoB 
Manufacture of (yumM0o0B) / Other 
mechanical contacts (collisions) with 
equipment objects, parts, and 
machines (excluding 
bumps (bruises) 
JIpyrow# BaxKHOM WpoOmemMow  ABIIAeTCA 
BbICOKHM YPOBeCHb «CKPbITOrO»> TPaBMaTH3Ma, YTO 
He IO3BOJI€T UpOW3BeCTH JIOCTOBeEpHBbIi 
KOJIM4CCTBCHHbIM = aHasIw3. «= SS CBOeCBPEMECHHO 


BbIPaOOTaTb HYXKHbIe yiIpaBlIeH4YeCKHe pellleHusA. 
IIpu 9TOM TIpOMCXOMT HakallIMBaHHe OWMOOK U 


IMOCTOAHHOe CHWKeHue 39cbdekKTHBHOCTH 


BJIOXKCHUM Ha MEPOTMPUATHA 10 OxpaHe Tpywla. 


Onpoc UW  aHkKeTHpoBaHve pa0OTHHKOB 


TIpewIpuATHH MallIMHOcTpoeHHA POCTOBCKON 


oOacTHu, IIpoBeeHHoe aBTOpaMH, 


CBUNCTCJIBCTBYCT O HY3KON MOTHBaAHWMN K 


Oe30lacHOMy TPYyy HU 3aMHTepeCOBaHHOCTH B 
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Another important problem is the high level 
of "hidden" injury that does not make it 
possible to conduct a reliable quantitative 
analysis and to develop necessary management 
decisions. When this occurs, the accumulation 
of errors and constant decrease in the efficiency 
of investments in measures for the protection of 
labor occurs. 

Survey and questionnaires of workers of 
mechanical engineering enterprises of Rostov 
region, which was carried out by the authors, 
indicates on low motivation for safe work and 
interest in the effective organization of the 
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3MeKTHBHOH OpraHv3all[d4H CHCTeMbI OXpaHbl 
Tpywa Ha Upenaupuatun. Tak, Ha pucyHKe 2 
XapakTepu3yromlaa 
COI[MaJIbHO-JIM4HOCTHBIX 


mpeycTapieHa Mvarpamma, 
Bec pa3JIM4HBIx 


(bakTOPOR, BJIMAFOUIMX Ha 


paOoTHukos. Kaxybii paOOoTHHK MOr OTMeTHTb 


TpaBMaTH3M 


HeCKOJbKO (baKTOPOB, MMeBIIMX MeCTO B ero 
IIPOW3BOJCTBCHHOM JICATCJIBHOCTH. 
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system of labor protection at enterprises. Figure 


2 presents a diagram describing the weight of 
different influencing 
injuries of workers. Each employee was able to 


socio-personal factors 


note several factors that occurred in his 


production activities. 





MrHOpMpOBaHHe  HapyweHMeTpygosow HecornacopaHHoctb 
TpebossHHe AMCUMMAMHbI SehcraHe 
O€30nacHOCcTH Vaddimctier “Vitae 
Safety discipline 

requirements 


Puc. 2. Bec OCHOBHBIX JIM4MHOCTHO-COMMAIBHBIX (PAKTOPOB, BIIMAFOMIMX Ha TPAaBMaTH3M PaOOTHHKOB 


IIpeMpHATHM MalliIMHOCTpoeHuA 


IlomyaeHHble pe3yIbTaTbl CBHJICTCJIbCTBYIOT O 


CJIOPKUBILICHCA CHcTeMe CHCTeEMaTH4UeCCKHX 
HapyllueHuit Oe30MacHOcTH Tpysa. 
Take 


HCOCTAaTOUHO CTaHapTu3HpOBaHa 


JOKYMeHTAallnA Tpyla 
IIpeAMpHATHAX MallMHOcTpoeHua PocToBcKon 


OTICIOB OXpaHBl Ha 
oOmactu. B wmerolleica OTUeTHOCTH ONMCaHHe 


OOCTOATEIBCTB HeCYaCTHBIX caryyaeB 
HeJOCTaTOUHO MOUHOC UH TOUHOe, OTCYTCTBYCT 


aHasIM3 BIIMAOWMX (aKTOPOB Ui Jp. 





The results show the current system of 
sistematic violations of occupational safety. 

Also the documentation of labor protection 
departments at the enterprises of mechanical 
engineering of Rostov region it is not enough 
standardized. reports the 
description of accident circumstances is not 


In the existing 


complete and accurate, there is no analysis of 


the influencing factors, etc. 
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3aksro4eHne. C yueTOM BbIIMeCKa3aHHOro, B 
HacTosllee BPeCMA BeCbMa aAKTYaJIbHOM ABJIACTCA 
KOMIWICKCHaA 


OUCHKa TpaBMaTH3Ma Ha 


TIpeqpuvaATHAX MalliM@HOcTpoeHua PocToBcKol 
OOacTH, BbIMOJIHCHHad Ha OosIee BBICOKOM Hay4HO- 
MeTOJIMYeCCKOM YypOBHe C _ HCTOIb30BaHHeM 
MaKCHM@JIbHO BO3MO2%KHOrO MaccCHBa JI@HHbIX UV 
IIPOBeJICHHeM IKCHEPHMECHTAJIbHbIX UCCIeqOBAaHui 
Ha HanOosree MpoOsJIeMHbIX TpesMpuATHAX. DTO 
HO3BOIMT BbIpadoTaTb OOLTyIO cTpaTerMio 0 
Tpya Ha 


TIPeAUPUATHAX MallIMHOCTPOeHHA pervoHa, a TakK?Ke 


TOBbIILIGHHEO Oe30NaCHOCTU 


YBeJIMYUTb 9cbdeKTUBHOCTb KallMTaJIbHbIxX 


BJIOXKCHMH. 
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Conclusion. Taking into account all the 
above mentioned at the present time very 
topical is the comprehensive evaluation of 
injuries at the enterprises of mechanical 
engineering of Rostov region, made at a higher 
level of scientific methodology with the use of 
the maximum _ possible data sets and 
experimental studies on the most problematic 
enterprises. This will make it possible to 
develop a common strategy for improving labor 
safety at mechanical engineering enterprises of 
the region, and to increase the efficiency of 


capital investments. 
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